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t:n-JU»*©!ifflWI«J6tt. *S(6©fi«& 20 

ft. »a*&BfHOL-75^««3!«l 00»C«» 

[0 048] &fc*&W©^M*4£ft*, m>*<DW& 

mzGtz>Tz>*))i>wmmmt. ff*©mfts#«A;s 

hfc7A^b KBSW*©7^f s t F££ft*SHK*fMl 
l>toi**>*-*>KJ£fCJ:£#ffi (Arch. Ph§r 
m. (Weinheim) (1994), 327(10), 619-625»*#JH) . 

«C^*ffffl3-ttS*ffi O Chen. Soc. (1939), 357-360 30 
9£#JH) . &#«*©&?£ ( Synth . Commun . (1999), 
29(4), 573-S8L««#IR) £ DS»K|«Stl 
S. 

[0049] xmucte^xmmztiz* y*-&T5 
~>t >*~7 7 - vrmzmm mmazmm 

( Arabidopsis thai i ana ) , ( Camellia sinensi 
s) , t3 37^ ( Cicer arietinum ) , ( Citru 
s Li morris ) » 4 1 ^ 3 U ( Cucunri s sativus L.X — 
> (Daucus carota ) , ( Lithospermum erythr 40 

orhizon ) , F v ^ ( Lycopersicon esculentum ) , 
n ( Nicotiana tabacum ) > 4 * ( Oryza sativa ) „ /* 
■feV ( Petroselinum cri spurn , Petroselinum hortens 
e) . ( Pinus taeda) , ( Populus k 

itakamiensis . W^^tf ( Primus avium ) . + 
^^•df ( Rubus idaeus) . 7^ ( Sol arum tuberosu 
m) , ( Stvlosanthes humilis ) k ls + V>>? 

W ( Tri folium subterrane ) » ~? F 1 ? ( Vitis vinife 
ra) , >f >y>v^ ( Phaseolus vulgaris ) 9#ftl6tl 
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[0 05 0] *jSBi©»iaHI©— 3£ »»<fc 

■matsftfc:? x^77->r>*-7 «; 7-«ffl 
team. *i»»9Afttf©«ttKj: 

o^ftM^ft^s^racDM^iurmT^ci^ 

-C#-5o «^©««J#^6©*ftW«C7x^^7^-> 
7>*-7y7— ^©^HfflWftiL/tTtt, J. Koukol 
6©$BH O Bio]. Own. (1961), 236(10), 2692-269 
8) , E. A. Havir£>©$£- ( Biochemistry (1973), 12, 
1583-) *W50&ft&. 

[0 05 1 ] $fc*^©P^^^^©-o£ U 

■c. fnaocrt Bttfiifcicwr 

[0 0 5 2] C©J:5fcHSftffl#£L-Ctt, #'J7^ 

'jji/fi, #«;>*^y>m, # , ;7^ujI'7 5 f, #»; 

tr^;l/T;l/3-;l/, #»J-N-lf-iU*^A7 5 F, ^ 

^37>t>. 7^*>Mtt, ^7¥-t>?, 

[0053] &tc#mi<Dm&zm&m<o--~i± u 

^^^>9©ttH#^>©m9ET» Murashiqe & Skoo 
<0c±%l&. i-S^m, M9gf&. Camborq B-5Jg*& £\ ffi 
^©«S5C^ C r SIR 3 ft ^ ©fi»©*«*BIBe« 
tfetcJ:^ig^U, »6ftfcS«aiB*SBi:cc«r*. C 

[0054] gH^. (J Lithospermum erythrorhizon© , Wi 

Yazaki6©^S ( Biosci . Biotech . Biochem . (1997) , 
61(12), 1995-2003) , ^/c Petroselinum hortense© 

"C©Klaus^©^^ (Archiy. Biochem . Biophis . (197 
5), 66, 54-62)!?#ftj6ft£ 0 *1t % C©<t^tCUrf# 

tcb<D. 3 6cu*, mttssmmomam, mourn* 

IBStt©ffltt«:H3Efko/c «>©»*, ®&ccm*r^c<!: 
[0 0 5 5] 3 6K:*«iW©att^*BI?!8©-^i t 

t. ti^ccs^-r^ p a 1 «£**»£»*snra»» 



(8) 

13 

&#*06 trc i > s ©r * *i«e(c«iH»*c c © <t 

Escherichia ^ Pseudbmon 
a§R. Bacil1us) gft<h^PfflR Saccharanyces lf , Schiz 
QsaccharomvcesH ^ gOfflk Aspertnl1us lKft£<P& 

[0056] *J*WfC*Hr»'OBl»* P a 1 jt&F-tt. 3? 

< , Hittf. Lithospermum er-ythrorhizon &5fe© p a 1 
ZSLBrf- (^-^-XT^-fe^H^No. D83076) v 

U < Lithospermum ervthrorhizon fefc© p a 1 2 jl 
&*<D&m&U: 0 *T 5 ->MBBI ±70 W6Lk 

©iB?iWHtt4*rr*r s ^®ie?'J£:a- ft* p a 1 

iifcT* ff£L<te> Lithospermum erythrorhizon d3% 
Op a 1 2«£?<DttSE?W; D*#ti*7 5 >>IffiM 

KtSpa 1 X£F4S*tf6ti&. *«Jp a 1«{^© 

«k#b--c**c <t**> tans • tta^c£3i£#£ 

[0 057] RBKite?-cONA©tt«9^6©*8t, feJ: 

te, lithospermum eryth rorhi zon £ ffl 0 >fc<HW ± 

UT Yazaki6©#*£ ( Biosci . Biotech . Biochem. (199 
7) , 61(12), 1995-2003) v gfc Petroselinum cri spurn 
*flJl>fc*W£LTW. Schulz6©«IS (FEBS Letter 30 
(1989), 258(2), 335-338) 3?, $ftfel&tl&. 
[0058] JWC. p a 1 Sfc^©Btf#S;, »3HnIftft 

^7x5 f©{*ks. RtKctifc©^** F©S«* 

r>*-ri;r-^«e?-pa i» % •&&]©¥*£&£ j: 9 
zrtbxnmtictffivzz. *r. #s&c»M©ft 40 

U Reversetranscriptase£ffil>t1f & t £ &~C#£ 
# x jS^-C«iBJIStt©lteverse transcriptase*^* 
tDtalRNA^nRNAitlSi L/fcPCRttrSSK+»&»Oc 

^XSF-***-. W^tfpBR322*»pUC18tt<!fCC«*k 

[0059] ±i2©<£ 9 tc m&l,/tcDNA5 -f >; 

^-^r^-rur— tf©«#KW*3 - FtWJ so 
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rJDNAtffifltU flH»&C<tJ»T*-5. 
[0 06 0] ao--A^y #-f€-^a>{c<*:9f# 

fc«fcD, 77XU*tC»A5n/cpa 1 «£*©&■£ 
C±*r**. 2K©«BS*pa lit 
SSO-XPWGenBank, EMBL(D^i^f 

-*^-x±<c&W3hri>&©t\ K^Jt(l»w»fif 
5 «>©teH LTMSOKBS v ? 7'Z<m?6 C <L fc<fc *3 

[0061] <«n^x ^ Fofna&^owiccs 
os«WkAaffi«©fHRtt>p a laewiaatt^^ 

(mft0)«f*a> Saccha 
romyces cerevisjae^©P#^CD8ffi^ ; L < tt* 

*c 4ffilfc7x-il/77^>^8*» 4 

[0 06 2] J«aieT**tr^7X 5 F<Df3*tt. * 
»S«©a4!»^©^^X5 FO»A*$J:c;»il©ft:tf) 

**ffittlf»b*ffi (fci^ti, "Vectors for cloninq q 
enes", Methods in Enzymoloqy , 216, p. 469-631, 199 
2, Academic Press . fcJ:^, "Other bacterial syste 
"S". Methods in Enzymoloqy , 204, p. 305-636, 199 1, 
Academic Press#JH) KMKX$m?iri\*&\,\ 
[0 06 3] ^IIB^O^JKteF (pal «G^-») 

(/cix.«, Sambrook, 3., Fritsch,E. F. f 
Maniatis, T. , "Malecularclo ninq -A laboratory ma 
nual." Cold Spring Harbor Laboratory Press, 1989# 

jh> . *»sir<D^*ae^©«3att«j£(ctSr>Tff* 

tfj:< (fc±x.^ mfiE<D "Molecular cloninq -A lab 
oratory manual ,"#IH) . pUC ^-^pBluescript $&<D 
lac ©^0*-*-**#r**IBKfffl^f 

l^T, lac ©T'a^-^-^Ti^CCp a 1 iE<£T£#A 
[0 064] P^ Saccharomyces cerevisiae ^© p a 1 
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VCDftftmBJ-OZmte. PGK-^GPD (GAP)f 1 p p 1 0 0 p p mm^Mt^C t(C £ *) . SO 

e?-4C©^o*-5r-i^r-5*-f-©HI«cK^*i| [p 0 6 8] 3 6fc<jMKcj£C. SftfcB 

»l*-fe9 b£\ S_. c e r e v i s i a e^ ^jt ^-O^^n^^-CCMjET^SSaS^H^S^CC 

/ciitf, YRp »(B«*&tt©ARS l^^J ttncim^, «^Lac7'P^e-^^ 

£1gl^*£^£Bftfflv;l,*:3fc:~ *-) . YE I PTG UVT/CJfcTJl/- 1 -**-/3- D 

/c&c^Bsas&flsHj&^ffl^^^-) *©"<** -k» zm^zm&fttt&irzmmzo. 1 ppm-i ooo 

^-ri^r^a^-j E^HjJfc-b>£~fy, [0 06 9] c»m©jBflc*fflc»fc*l^fce«©pH 

Sf&^ABCvy-x r^H4il<o/c*©fife^x b. 5^9.»*t<«5. 5-8ctt«3ft£<, £fc 

¥j MMNSTfJ #JR) . «±©e: cb ££i6-e& DAS* 3 ttfc»£«JStt 

[0065] <m&zw&®o%m&>*ftWicmm-? z> mt^m. mz*tzze>imc*Qfamtt>*fM 

£#rt*<&>©, 20 [0 07 0] M«UT»fc»)WE»a**B, *<Dt$ 

yfrtv-A* mmn^mm, x*s-)\>*gm* * m^mpm^m^^kio^mc^m^Lr. 

*>B. a^*B. *LB. $A#B. JiKBfc <!:©«» C^iS*«*©*>©*aWSlBK:flt-rsc thrift. 

tcj;*) v a«0. 0 1%~30%, jff*L<«0. 1% tttm fflHJSWK:. B»tt©JIft«:B£ffcl/fc*>©3 

B*»JWE*»£OTffli>S»^ iOWa-*. [0 07 1 ] c©*5ttB«fctt3h*HS{fcfi*£0 

>, ft***, «*affl!»w»aK:fflc^ns. 30 tb, #yr* y^m. #yy#^y;m #»;r*y 

[0066] isffift*a«-rsfc«)oe»a3R«i0'r wsf, #y^-n>r;i/n~;k #y-N-e->u* 

fi±a*«!****«i-raci3&i-c#-sfc©, wa. ;pat5K, #yry;urs>. #yx*uw 

oa, flm*y9A&£©jMraft:&& *fc«R. 9*-*:/* serene© <s*)m£4Mt£. as 

0. 0 1°/o-3 0%, »*L<tt0. 1%-I0%flg ^7^7r^K £?M*y v-jjfcStt, - F O-feJU 

*ii,rfflt»s»&«c«. ssbt^-oa, -^f 40 ±K»jwaoffi«fei/ amwE»*« 

[0067] 3 6cc£*K:[£cr, y>B2***y^ [0072] <m&icm^z&&zmz<Di'tW£to£v 

Amov>wNL:matvy*i'*K mm *g#a>f«£©j:Mt, Pa 1 MB^-mmm^mxt 

«>fc»jns*i*. iRjnattBSS^ffKjctjaaife© ©p a 1 a&F-*dt?^^s F*f¥«u, c«i**^ 

©, a^v y>Rtt(cnuTBO. oi%-5%, 3ttt*©awtt*wtc«Ai/. ihis«&c&(cj:d. 

*S/»>A*K*(r>rttl 0ppm-l%, flfe©ffc^?-C BWir*7xr.;Pr7^>«*(t*Sftr^*»«rf# 

B0. lppm-lOOOppmigt^^ ttcMiR SCi^r*^. *»«:Sia£f**Al»«Sl*S 

t^^5>S, ^B^ci'©^ so #ffiftcBL/Tfc*<©WS«afcSc*s««3nt:*5fj. cti 



(10) 

17 

C£ffr££ (Plant MoT. Biol . (1999). 39(4), 683-6 
93, PlantBiotechnol . (Tokyo) (1998), 15(4), 189-19 
3, Plant Physiol . (1996), 112(4), 1617-1624)„ 

[0073] m®^(oft*m&*<DmAmts mmm 

flffllf Aqrobacteriiin tumefaciens £;ft-T&:fr&v XU£ 
(CaMV) 03 5S7'D^5f^teS)ilt, 

s * ©setts Wfc*»r zbob&sztifiTZz. 

CaMV 3 5 S^P*-*-*^^^t V-^i' 
Jr-pB I 12 1I4C 1 on t echtt^DA^. 
Aqrx)bacteriumtumefaciens ^^>T^fcat>CD^^^ — <b b 

«A-c*. pa lite^^u, WWSCiWt 

CC7p3tlTl>& ( Shokubutsu Soshiki Baiyo (1995), 1 
2(2) , 165-171 ) . 20 

[0074] n*jte^^tf 75* 5 KOfttHfc fit 
« (X. «^OJfflja) "sO^XS KO»Ate«fcff 

PI HRtt. i992#M) KSVDrftMrrtitfJ:^. 6Lb 

[0 075]**W«C*5Ct*. L-7 5^K©^«S^ 30 
ttJ: Q*B3 ftttHMttfi? r JHWa*3 ftfcS&£% 

<*£ 1 ppin-2 0% »3!L<{il0ppm-10 

% 4 *fcr>^e-r*tmSii/T2M-i 2Mift^ 40 

«*58»nU £6KpH*8. 5-1 1 % »*L<»9 
-10. 5£fcSJ:9ISBU lB$ra-2 0 0B$RffiIK 
KlS * £ C i f C J: 5 m it h ft 6 . 
[0 07 6] pHWfit^lcffll^Bilttt. 
KB, ttH. *9B. MIWOMUK. £fc« 

B. BB. ^at:*>B»©W«IMR^ctie©*«:ffl 
i»5c<b#r*s. c<DR£> !W6tt©B*fflc>3c<h 

ttB£l/?t2ftB*4fnT*S. C©JS£©£B£«:* 50 
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rilfbttX £ 0 r **«*tc/< 7 > ^»<c «fc g MR 

[0077] &«5s»nstisr * vfrmmmmt&ru 
tt^iKtt^a^-reKt^ttfttt. »BHJStt»J9*»iia 

[0 07 8] 5JSS*(cafiEL/cL-7 5 -/Btt. ^© 

BA. »*WcJ:9WR. BX*iffi». JBR«Ktt£ft 
IK*®*?*. 

[0 07 9] »6ftfc±»<DpH*f*BL L-7^i 
[0 08 0] $^>(Cffi^(C«, SJfijR©pHSK«r. » 
[0 08 1 ] aft*J*«Olt»CcJ:o-Ctt, Jgf£«*fiC 

**^»BX««cRrciK:J:»). Sl£alBe«rBtrr& 

[0082] *«W©«*4ittS^»tt» 
(1) 

[0 08 3 ] 



(11) 
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[ffcl 1] 
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COOH 



(1) 



[0 08 4] (fib. s*zi^foiT-^n>-c 
m*v$>6o ttcnhtizitsmz* (2) 

[0 085] 
[ffcl2] 



20 

* [0 08 6] (fiu S:*z^^nj^^^r^r 
[0 0 8 7] ariaa;*, zitr^ /ti^rFia*; 

(6) - (10) 
[008 8] 
Hfcl 3] 



10 



COOH 



(2) 



o oo oo ceo 



(6) (7) 



(8) 



(9) 



[0 089] r^nm rta^ ( i i > ~ ( i 5 > 20* [<fc 1 4 ] 

[0090] * 



(XI) (12) (13) (14) 




(10) 



(15) 



[oo9i]t^n^ naa (16) - (20) ★ [oo9 3]ti?n5i, Ties (21) -(25) 

[0092] [0094] 
HL15] Hfcl 6 1 



0> OCO OCO 



30 



(16) 



(17) 



(IB) 



H 

d 

(19) 



(20) 





h 


★ 

H 




Cji 1 


A 


Cs C 


(21) 


(22) 


(23) 


(24) (25) 



[0 09 5] TSt$n*K> TIBS; (2 6) - (3 0) * [ffcl 7] 
[0096] # 



0 O O CO CO" 



(26) 



(27) <28) (29) (30) 




(12) #182 00 3-2 25 09 2 

21 22 
[0 097] vmtiZm, (3 1 ) - (3 4) * [fbl 8] 

[0 09 8] * 

ox c& co q6. 

(31) (32) (33) (34) 

[0099] V$k3hZ&, Tia^ (3 5) - (3 8) 58 Ubl9] 
[0100] X 

^ _ j ] r t 3 rr:s 

(35) (36) (37) (3$) 

[0 10 1 ] -CSSSft**, TI2S(3 9) - (4 2) ★ [ffc2 0 ] 
[0 102] ★ 

00 CO CO 00 

(39) (40) (41) (42) 

[0 103] -emtl&ms TIBS (4 3) - (4 5) it Ut2 1 ] 
[0 104] tt 

u 



QQ COP QCO 

(43) (44) (45) 



[0 105] r«3ti*»fc<J:tfTBS (4 6) - (5 30* [0106] 
0) ♦ Ut22] 



ceo coo coo 

(46) (47) (48) 



£r COO 

(49) (50) 



[0 1 07] -em2timto£Urm.3l (5 1) ~ (5 [0 108] 

5) [fb2 3] 



(13) 
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H f 




(51) (52) 



H 




(54) (55) 

[0109] vrnZtiZmto^VTztt ( 5 6 ) - ( 5 
8) 

[0 110] 
HL2 4] 

H 

0 O u 

(56) (57) (58) 

[oni] t?»sn*»f3W*tf6n*. 
[0112] Rturti. ->7^S> #;ujK* 
7 5 Kg, 7 7*If *«JS^. IttlMT. 

6 ©r^*^u»*fc«eaR» i ~~ 6 <dt;u=i 
*tf6ft£. 

[0113lnB, OfiLbt?, ^Uvm&L 

1 *?K»fc»aTr4&SII»i'f *C4*«-Ct 30 

[0114] *A:*»W©JSt44tt^<b^!»«, 1MB* 
(lHtfcOT, R n -Z-#TfBi£ (3) 
[0 115] 
Ht2 51 




(3) 



[0 116] (ffiU Rtt, ^>-y>3»±<Dg»Sr* 
0, i/Ts&s imM, trfrtf^istog, 75 KS, 7 
»*IBff-. ^MT, T^I, ^KpS, 

tFo+^fx*. e^m-6©7**rt'3£*fctt 

B»ttl-6©7^^*va*aT. n&0-5<Dg& 

[oii7] g/d#e>ft£tt£W*, WlE^; (2) «c*s 
^r, R.-z-awwaa (4) (fit, r», 



2003-225092 




(53) 



JUS. 7 5 Kg, 7 9jW^ ffigJIT, **J6B% 7 
?yS, r-hPS, fcFP^>^;u8, 6SRfti^6 

T„ ntt0-5O»«U n#2H±©«£> R« 

[ 0 1 1 8 ] a ( 1 ) ©BWK:»a?r *<fc£»C r„ - 
Z~#3 (3) •C*S*lS{k^«J©ftft«<!:Lrtt2- 
V7 3-J/T^eftttL 4-VT^ttftIL 

4-t 

Kp*M£&®, 3, 4-^tFa*^8ft», 2-- 
hnttftK, 3-~hP*i£^, 4-~hPti&®. 2 
-*fr$*is&m. 3-an^+S/lifiML 4-#;u 

4-75^ft£$L 2-*pn*i&K, 

«. 4-^ppS*M, 2-vji/*Pttft», 3-7* 

tfpft£$, 4-7JM-aeftK % 2-^p^SSK> 

3- *P*ftttSL 4-^P^SS^, 2-3-FMfc 

K. 3-a-KttMt 4-H-FttM 2-^^;u 

ass, 4-y^ttttU- 2 -y 

^«SI, 3--* K*i^£BL 

4--fv:/ue;i/«fiMi 4 - t -^Ji/ttffiBI, 

4- yh*V-3->< ? Jl'tt&ENWVf 6 ft £ . 

[0 119]mtW^75^ 2— >7^ 
-L-7x^;l/77^X 3-^7>-L-7x^Jl/7 
4 -*/7S- L-7x^;l/77->, 2-t F 
P^^-L-^x^r^^, 3-fcFP+^-L- 
7^;l/77^> t 4-fc Fat^-L-7x^77 
3, 4-2/fc KO*t/-L-7xiJP7^->» 
2--FP-L-7x^77-> 1 3--FP-L- 
7x^7^>, 4--FP-L-7x^^77- 

2-#;U#*^-L-7*~;l'75~>, 3-*;P 
^^-L-7x^77->, 4-#n'#*>'-L- 
:7*~;l'72->, 2-75-/-L~7*~Jt'7^ 
>. 3-75 Jl'T^ — 4-75^- 

L-7i^Jb77^> v 2-^PP-L-7x^77 
3-^PP-L-7x^77^, 4-^PP 



(14) 



25 



-L-7x-;U75->> 2--7Ji/*a-L-7x~;i' 
77->, 3-7;l/ta-L-7*^T7->, 4- 

7;b:*a- l- 7x~jU7^>, 2-7'n^e-L-7 
x^;l/75~> % 3-^P*-L-7x^l/77^>, , 
4-^-L-7x^i/77^> l 2-3-F-L- 
7x^l/77^X 3 -a-F -L-7 ±~)IT?~ 
>, 4-3 - F-L-7x^77^>, 2 
L-7i^.Jl/77->, 3-^H-L-7x^77 
-> v 4"^f;l/-L-7^77^> ( 2- J 
i/-L-7x^77^>, 3-^F^'>-L-7x^ 10 
Jl/77->, hty-L-7x^jl/77^> l 4 

-^77 , Pt , Jl/-L-7*^77^X 4 - t -7^ 
x^;ur-7^>, 4-^ h+^>-3-^^;u 
-L-7i^77- >^-c£> £ . 

[0120] ffll£t£ Li thospermum erythrorhizon &^iff 

7^1£&®L 3-tFP^>iM 4-tFP*^ii 

•?n2-^7/-L-7x^;l/77->, 4-^7/- 
L-7x-Jl/77^> ( 3-tFo^^-L-7x^Jb 20 
77^.> (^^?0^» , 4 - t Fo+^-L-7^ 

-7x^77^> (DOPA) mimhkxZ. 
[0121] g£S£WlT*tl&l8ge£f*-r 
ftfcWC (3) fcfc^T n#l- 5 (D^^lSffl-rS 

x-ji/77^>^$ns, 

[0122] £ft:1$fc 4 «jRm<Djm^«:<Sfl:dtt«. 

iuiss ( 1 ) r„ -z -^rias (4 ) 30 

[0 123] 
[fb2 6] 




A // 



(4) 
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1 ~ 6 <D7 )\,*)l>m& tctt&m$k 1 - 6 ©7 **>S 
*«T. nttO-3(DS»*:*U n^2WJ:^ 

[0 1 2 6 ] *fc* *M®JKtt£&&fcdttK. SUB 

S ( 1 ) JC*»C»r, R„ - Z -#TSE5$ ( 5 ) 
[0127] 
[fb2 7] 

(5) 



[0 124] (flU 5£*XttS, O, NHJfcttNR 
4 ££IU R l \^6<D7JU*)Vm*mis* R« 

*i/^S, 75 FS. 40 

^ 7 5/1, ^Fag, tFn*^*;l/g, 

1 - 6 (D7 fcttftXft 1 ^ 6 or )\> n * ^>S 

n«0-3(DH»^L, n#2£LbD»£. 

»6ti4ft^»W. itnsBS (2) fcfcl>T, R n -Z- 
?»iB5£ (4) 

[0 12 5] (fib. **X«S, O. NHgfcttNR 
*UA4t % 7 5 KS, 7 7«R^ t&*i^ A^IH 50 



X 




[0 12 8] «IU S^XliS, CK NH J/tliNR 

'Sriiu RMi^tti^eoor^+^^aL. Rtt 

7 5 FS> 7'>M^ aORJRT-, JURR 
^, 7 5^S, ^FaS, fc:Ka*w*Jl4fc p^ifc 
1 - 6 OTWi** fc6ij^& 1 - 6 ©TAOS'S 
ntt0^3©IHS*SlU n#2JH±©»&* 

RttH-*fctttMfcoTl>T«>J:l». > ' c * f) * 
?§6ft£it£»i, iulBS (2) ec*t»T, R n -Z- 

tfiiMBS ( 5 ) 

[0 12 9] (fib. a*XttS. O. NH$/ct*NR 
J £SU RMi^^^6©7rt>+**£«u Rtt 

7 5 KS. ^KR^ »XH 

1 - 6 07)l*)m$ tcte&m$L 1 - 6 ©7^33 

nttO-3<Dl8S«:«U n#2«±©»£, 
R5J[^-*/c«fflS^orii*C^J:^o ) -C7n3ft£ffc 

[0130] c©J:5<cfk^«i©Jft*«4L/rtt2-'7 

T9*)foWL> 3 -?±~)V7W)\m. 2-fa'jJl/7 

[0131] 9i%-\£ Li thospermum erythrorhizon ^^^ 
jmtbX2-7 5>7?V)m> 3 

-7-7>7^ , ;;i'®. 2-^x^;u7^U^K, 3-* 
x^;i/7*muK, 2 -eav/ur^yiHI, 3-tra 
t;jU7^ f J;i/^i»^r-$>i9, M.Ua-7^-2 

-77>7'Dft>t a-7$/-3-77>7'Dt* 

a-75/-2-fx^n^>l, a- 
7^-3 i^;b7'Pft>lt, a-75/-2- 
b'P^7'Ptt>i, a-7^-3-t'P^7'P 

[0132] *»f!l!©*ffitt 1 **W*©m>L -7 5 
^«^fiSWtcHiia5cf#6ti-S7^U^Kif«<* 



27 

[0 133] 

1M ^Wh'J^AiffiipHS. 5, SMiUr 
L-7*^Jl/77^> 1 0 roMCOff&T, 3 0*CiCfc<,> 
xmftl umo 1 eO^K^iiiBW" *#&S£ lun 10 
i t <fc?g«bfc. 

[o 1 34] stmf&zytfmmon&te. tr^u* 

BRJtffittttuni t/mg UT^iBU 
*H - NMR, 13 C-NMR, fcJ:tfKJC£«£H P LC 

[0135] nhtltcT? U^K«8KtO»«BEa5*. 
iHHHPLC^Hfeft 



KPB2 0 0 3- 2 2 5 0 9 2 
28 

#5 A : Shodex (IBffl«X«S#a2»iS») 
RSpak NN-6 14 (KIOmXt^^ttH) 
i3?2»U&: 4 0°C 

j^SK: r-b «;;P/7k/5 OmM H 3 PO,-K 
H.PO,*** ( P H3) -2 0/7 0/1 0 
ftf&I : 1 . 0ml /m i n 

: UV 2 1 0 nm©»JKfc«fcS 
[0 13 6] *fc, f#*>ftfcT ^ ✓KO^KKOaff 
Si, JaTO^«Cjt6**^HPLC"CfTofc. 
3feq^HPLCjMffett 

: S h o d e x imMXm&iamRM) 
ORpak CRX-8 5 3 <IHffl«Xj*5S;£ttS) 
#5&U& :mU (2 2°C) 

tm&: U;V/tK= 1 5/8 5 CuSO 

, 2. 5mM 

WiM :1.0m 1/m i n. 

UV 2 5 6nmCCMfti[«cJ:£ 

[o 1 3 7 ] gjffi i : %mmmcj: o** u ) 

Ml] 



29 



(16) 



#^2003-225092 
30 





mg/L 




150 




3000 




134 


i2liVtf*v*A-7*fDtt 


500 




150 




15 




15 




1 




10 




1 




100 




10 




3 




2 




0.25 




0.025 




0.025 




0.75 




20000 


(2,4-D) 


2 



pH=5.5 



[0 1 3 8 ] ±82aj3E©e»A 10L^ft77^3 

elinunhortense ) lBlffl^«»«teffi«U 2 7'C t » 
F*n iim~RC2 0 0 r p mri 0 BPtaJg££*bfc. $ 
6{ca^0**JHWL/OO2 4BWie«*SB»U, f# 

tti. 6 k g©7 *-^r 7->r>*-7 

0. 005 1 u/ffTNfe-^fc. 
[0 139] t#6ft/dgg«S2 S^COT^U^ 
»»iStt£0. 19**£fc2M T>*-7/£Brr> 
(pH= 1 0) (2M r>*-r*i 



40 



2 MKttT ~ $ ^bttT p H £!8i£ L, fc 

b<D) lOmUOBHBU 30"C, 24B#H©fWKcJ: 

±«BL *jJ:o e **«K«:^i>ra2^-r. 

[ 0 1 4 0 ] hbli^l 1 : »&«fel«*K:* SRiS 
fUfctfjltfX ^TOiCgAT. Tfi&O Rhodotorula ql 
utinis a^^^^77^>7>^^7U7— if (^ 
v*±S¥) tfcffittO. 44unit/mg^0, 0 2 5ra 

g. fcj:a f *^«s^o^r«2cc^-r. 

[0141] 
[«2] 



31 



(17) 



*MB2 00 3-2 25 09 2 
32 



Sit 




4§£gfc 






ftfit " 








L-DOPA 


7x=:*7? 


— Is 


ffCmg/L) 




210 


180 


170 


240 




tmm^ 


190 


50 


30 


5 








>99.9 


>99.9 


>98.9 


>99.8. 


>99.9 




>99.9 


>99.9 


>99.9 


>99.9 





[0142] ^^^2 : igaMIMagftfcA&Rje (/< 
■fey) 

5kg^ 3 LOO. 1M *Vmi*Y*)Vt*fflm 
(pH=8. 8) CCJBMU *»T. 2 0#H©jBt« 
K#A2yi£?T-3fc. ffiHfAD. 10. 00 

Orpm, 1 5»©»C*«*cJ:0itBl/, ±»*» 

6, ©^U/c«tar>^^A«:4 0%filDi/j:Stt? 
3 0#jWtTffi*«:«jinU »«*10. 000 rp 
m, 1 5»na^»»L/it«*l»*L/^. i#6txfc±m 

JSaUDL. SiB^lO, 000 rpm. 1 5AIHfcbftft 
U aSteHJRL-fc. it»*l 5 0m 1 (DO. 0 5M 
Tr i s -HC lttffttOCftiBU 1 0 OfggOR^ffi 
2 4B*ffl»*TOfc. »#r»<D»Ml7 0m 



0. 0205U/mg^^/c„ 
[0 144]iWcfflilililmL 2M T>*^ 
7/^7>*^9A*j8« <pH= 10) (2M T 

pH«BBLfcfc©> 9ml©I^ltC H*©li£i8 
5%<hfc£<fcO^JjaU 3 0*t\ 2 4«fB 

20 tifc£tf»£iftk *5J:0^^coi>t^3^To 
[0 145] tt«W 2 :ft£ttfel^KJ:SKJS 
HJ8W2©> BSRffl«tH*K:S^r, miSCO Rhoctotorul 

<^y^tt«) tfcffittO. 44unit/mg?:0. 1 

[0 146] 
[*3] 



SB 




mm 


3,4~$>th*D 








L-*7x^A, 




L-DOPA 


L-2-S/7 


L-4^7 

vOx-;u 


flKmg/L) 




1920 


1600 


15b0 


2010 


2040 


tt*HH2 


1680 


470 


. 200 


.40 








>99.9 


>99.9. 


>99.9 


>99.9 


>99.9 


&«H*2 


>99.9 


>99.9 


>99.9 


>.99.9 





[o 147] mmm3 : mmmmiimmcjzzm* «* 

cumis sativus Li jr 'J ) 

( Cucumis sativus L.) g^ 1 ^ TkrS^tf/c 
^*«fc>fcV*-lx±T2 5"C. 7 2«Mig«LJ6S £ 
Stt/c 5 6K4l»m©»*n*BPJB©©^, **j5 0g 

[0148] &P>tift!BimSte* *»T. ft&KT^ 

>%^t?o. im **«*m;*a«b« (ph= 

8. 8) lOOmlCTM, 2 0 4Mg4>&MK* 



W^}t^/c 0 *»!&J:Q. 1 0, 0 00 r 

pm, 1 5^«4>tc<fc9a»U ±»*»WOfc. 
[0149] ^6n/cffltB«C, *»T. H#Lfc# 

3 0#^fr»*tc»tou S§iK£io, ooorp 
tcH«(cur»»7>*-^A^7 0%fiaffli^§sr 

SttDU 0. 00 Or pro, 1 SftHlftbjMI 

I/. ta^HJRUc. tOR*20ml©0. 05M T 
r i s - HC 1 tHffilttC&jffU 1 0 OfS£<D[BJ«$ 



33 



immmmtitLxwt. «*>^*hs5o. 7m 

ttr£ffi*0. 0 3 07U/mg^^/c e 
[0 1 50] t#6ftfcffifflajlR0. lml, 2M 7>. 
*-7/KK7>*-*A*»« (pH= 1 0) (2M 

ttpH^HIUc^) 9. 9ml©jg£$GC, @* 
4>&£mt«ft«0. 5%4fr£J;^fjaU 3 0U 



(18) ^fM200 3-2 25 09 2 

34 

[oi5i] tt«W3 itt^waaapaitc^aRg 
oj&mtbx. mmmtn&mcwzx. mis^Rhodotor 

uU qraminis fcft? a ~;U7 ~>~>7>*:-7 y 7~tf 
(S/yvttU) J±r£t£0. 44unit/mg^0. 1 

[0 15 2] 
[«4] 











fig 


4-i/T/fc 








L-DOPA 


L-2-VT/ 








1480 


1300 


1280 


1940 


2040 




1500 


400 


180 


40 


IMfttti 






>99.9 


>99.9 


>99.9 


>99.9 


>99.9 




>99.9 


>99.9 


>99.9 


>99.9 





[o 153] a;aw4 : »«E»»c!><»^j:oqianE 

NaClO. 5%. m&**Z0. 5%. pH7. 
0) «C2%©*3?*Jn^"C¥fi^tLft:*^fiSift-C- 
S«««Lfctt*-a*«*L^0^5- 1 OOral-C 

3o-a i 6»Bn»«ufcfc©ftfflc>fc. 

-7/^&7>*-£A (pHl 0. 3) ) unu 
**i£g0. 2% (2 0 0 0mg/L) <Dmm*lNZ.X3 
0TTC«tbft#6Ei68tffc. c©Hi£«0-ffl*- 

[0 154] fg»ffl5 : cDNA7 4 'J -<PfEl84 P a 
1 »g?-g>8t» 

A^thfr ( Lithospermum erythrorhizon ) <D$fflH&ig#> 
cDNA5 -f V ~4>fftSfeJ:CFp a 1 ae-f-QRff 6*Ya 
zaki6<£$8£ ( Plant Cell Fhvsiol . (1995) ,36, 1319- 40 
1329; Biosci. Biotech . Biochem . (1997) , 61(12), 1 
995-2003) CC, ( Camellia sinensis^ cDNA^ 4 7 
^-©ftflaWrtfp a 1 iS£^-©^f#iiMatsurrK)to6 
Oj6Sqiieor. Appl. Genet . (1994), 89(6), 671-675) 

*CC, c>< ^floaB*]!in^T€ti*ti©IB»J: 0 p a 

ft±r<OlMj**P a l{C(6fflpI8B-C*5. raRNA© 
SWfttfU L-C(J«@WOf&, P a I fflfc^&SI&tt 



[0 155] (A7f+c DNA7-/^ , ;©f*fiH) A 
Sit ; F-iUMl 0 M*$<fcCf*-f*f >0. 1 

<iM*£fc> thm. 2 5-crtg#u/c 8 f#6*i/cfg 
«iIB**<cM9«* -OF-;!' 
Btgftl 0 ^MteJ;tf;<7-Y*^>0. 1 <*M*^tf) CCffi 

£ t QuickPrep Micro mRNA Pu 
rification Kit (77^tA77^> 

r^wtf^tti) k i t^ino^^atc 

Se^mRNA*8BSOfc. »6C»&hfcmRNA&l#a 
4l,fcRT-PCR£F irst-Strand cD 
NA SyntesisKit (TVS/tA77^> 
7>U*?- 40 1 i go (dT) 12-187' 

£il£^if M P C R gfMffl© c D N A v -f 7 5 - 4 0 
Ac. 

[0 156] (^+cDNA^>f^i;©ftl5S) attSL 
/c^t^gi (HJH©A^*a«:»») ±iBA^ 
♦♦iBtKCL-CRT-PCRKli^DNABrfr**. 
D N AHfrfrOS^IJfiJI&FflKi P C RISMffl© c D N 

[0157] (pa i«£*<dbm#) A^tf^ffa-r 

5 2»Dpa 1 <fitT\ ^n-etxTLePAL 

lj , r L e P A L2J 4KiWa. ) « % KfcYazaki 
6CC<fc 0 *tl^niB5tt«^D8307S*y «fcO'D830764 bX, 
^ + CC??ST^pa latfiT- (J^T TC AMPA L J 4 
!fi$-f£o ) «Matsumoto^tCJ:0E?ll#-^D265964L 



35 



£ 0 ^n6(D5 , *JSi3^012^ffi^Tpa 1 9£ 5 
fc. 

[0158] &m?v*% V<9 2-<D'?ti'?9Vi-~ 
(pal 9^^4>cc«tK»fia)ftRk^o) 

/cM^v LePAL2«5 , *a'HCEcoRT^^ h 3'**8ffl|tCS 
MfCHindlirfr-/ h*J8l»SC£K:Ufc. LePALL©5'3t; 

3'5f^JttLeWUJ£0«Sall£ bfc. 
[0 15 9] :/^v-<DKW: * 



(19) ^200 3-2 25 09 2 

36 

: (LePALl) 

mm i ] 5'N (ecorv^^ hm : ejus i kjbmoe 

>Jt«t52 3me r©*!/=f*#l/** K 
imi2 ] 3'ffl (saiitfY htf) : EH(82tcflBlji0)E 
M**rT * 2 3 m e r <D* y =f* * U** K 
[0160] (LePAL2) 

CE?|J3 ] 5'ffi (EcoRKf -f htf) ; EW»3«CBB«© 
K>J**tS2 5me r CD* U =f 3? * U** K 
[EW4 ] 3-H (sairfr-f htt) ; E5»J«4fcia»©E 
W**f*2 3me t<D*V*X9U**¥ 
[0161] (CAMPAL) 

[E5U5 ] 5'0H (SmailT-f htt) ; EW*5K:8Btt©E 

[E?>J6 ] 3-ffld (HindllltM Fft) ; raift6tCBtt 
<DE*J4tfTS2 3me r^V^^Utf F 
[0 16 2] 



iMc D N A 
dNTPig® 

1 0 xfiBt'tf^T- 

ExTaqDNA^'J^7- 

[0163] Kfofktir : 

$®ft 9 4'C, 3 0# 

T^-«;>y 5 5"C. 60# 

fflS 7 2'C. 12 0» 

*jr4 9)V&L 2 4® 

[0 164] «±©J:^ft*ft«cJ:0«HlcDNA«4 

fcH2*l£LePAL 1 . LePAL2, *$J:tfCAMP 
A LCDSrtfgift 2 . 1 k b ©KJt#«tfl$Rttfc»«;S 

ALK L e P A L 2 > teitfC AMPA LOEWflMR 
[0 16 5] j»W6 : P AUm*m?Bmffikt*<D 



■Bttt/fc. f#6n^M»^Wr^^bff#LePA 
LI, LePAL2, fcJ:tKCAMRALR)t**ti*n«H 
gfHEc oRVtSal K E c o R I <b S a l I v 
£tfSma liHindl I I "C#J8fG/c$L SfiTtf 
n-*y;lrftau*»U JMH-BttLfc. C*i*>cDKfr 
4-eJVenEc oRVSa l I &<fct>'Ec oRl-Sa 
II, Smal-Hindll I*» b'&Trta-xY 



0. 

SlOOpmol 
&1 raM 
1 0m 1 

■tf (£®MtlS) 2. 5U M-5 0M 
(SlfeJ:ra2) . 
[0166] Cft6£>:/5XS FtSMBBJ Ml 0 9ft 

-D-^//7^htf7/^F ( I PTG) 0. ImM 
tO. 1HX GaI*^L**WB»«it*t/. 
3 7"Cr2 4^HI^#Lft:. £Dfcnn~-<D^Sfe 

^SFpULePALU pULePAL2*sJ;t>'pU 

c amp a L&t^&mmm&nmz ztitt. 

[0167] »8tifcB»«ftf*^6ff«(C#3**a 

«#2»-cJg£ofc (2gx3t*x2«) . igmmtfem 

b t7^VF ( I PTG) 40. ImMCC 

j6»©4aE«J4HPLC«:J:ijffiSUfciC6. «5fc 

h t*7^>K ( I PTG) OD^aoMSJCTb 
6f7x^;l77^>7>^7'J7-bM^L//c 
(Jetting /L) . 
[0 16 8] 
[^5] 
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(20) 

• 


i 




9r m *"t w /ft lx 




*IM'JM109 






pUUPALt fl£Rte&1* 


. I960 . 


1470 


pUUPAI^Rfc&tt 


1990 


1830 


pUCAMPAL fl*H*fiftfc 


1860 


1520 



2003-225092 
38 



[0169] miMWl ;i»^ffi^c^r.jV7 10* 

5U&{?!l6 T?f#7t pULePALK pULePAL2*s 
^pUCAMPA L1&KK»»& 1 4 KBB 

fV>l 0 0ppm^^tPL^P^2 [£AtltcbLi> 
*-y7-*y%-lcWML. 30U 8 00 rpm> 
iSHml/min. T10-1 2«HiS«fl«tl 
fc. 

(pHlO. 3) 1 LfCBIBSiU 2 0 k<DWM 
(«6#JH) *in** 3 0°a 8 00 rpmtm^ 

JcSS*0C^D/c4Sc« («6*JK) *HPLCfc<fc95e* 



S*fiC1^3%WIIl/fc («6) o 

[0171] coaim ei£«*p-*';-xj<#u 
- * - r MErS$8 L x 5&$J<e>t > ~ 7 £ u /c?$ , 
WI«*»flIl/"CpH*l &U «Bi^fc»it*ttiR3 

(o. iN)rj»bfcft, Kffitettii/fc. 

[0 17 2] 
[*8] 



Ml 




3-fcKP 

n 


3,4-vtK 




sab- 


m 




> 




L— 
DOPA 


L-2-V 


L-4-* 
7/Vx- 

> 


flf-T5 
J-Z-7 


(mg/L) 


pULoPALI 


19200 


12100 


12000 


20100 


20400 


11300 


pULePALZ 

MS** 


16800 


13000 


9800 


21700 


24900 


11000 


pUCAMPAL 


1560D 


14700 


10500 


18600 


22600 


12500 




pUUPALI 


>99.9 


>99.9 


>99.9 


>99.9 


>99.9 


>99.9 


pULePAL2 


>99.9 


>99.9 


>99.9 


>99.9 


>99.9 


>99 r 9 


pUCAMPAL 


>99.9 


>99.9 


>99.9 


>99.9 


>99.9 


>99.9 



[0173] *!wwcfe(,vr». mwmoy *x;i, 

7 5 x > 7 >fcx 7 U 7 - WH»CC*«M fc W^"C * 
OCT 5 ^®gsaj£LT 1 0-2 0%»Se*ifiR"C**fc 



50 



[0 174] 

7^>7>^r-'J7^W^Ci{Cj;or ( T 



(21) 



39 



£7 5yffi£f#SC<t#TS, #CC7*-jHS±{c«* * 

mum* wir zL-7*~)i>75~ >mm&zffimc 

SWJ:<S*c<fc#r#*. 

[0175] *§&w l-tz j mom&mit «* 

[0 176] 

[HH®ft#ttS»9] io 
[HI] LePALlMLePAL2^tA7t+ 

[H2] CAMPAL^t^tPALIfei^X^ F 
[0 177] 

[ie?iM] 

SEQUENCE LISTING 

<010> SHOWA DENKD K.K. 20 
<L20> Bioloqycal Production of Phenylalanine Deriv 
atives 

<L30> Primers for PAL 

<140> 

<141> 

<160> 6 

<L70> Patentln Ver. 2.1 
<210> 1 
<211> 23 

<212> DMA 30 

<213> Lithosperrnum ervthrorhizon 

<400> 1 * 



2003-225092 
40 

aaqatatcat qqaaaccata qtq 23 
<210> 2 
<211> 23 
<2^2> DNA 

<213> Lithosperrnum ervthrorhizon 
<400> 2 

ttqtcgactt aacaqattqq aaq 23 
<210> 3 
<211> 25 
<212> DNA 

<213> Lithosperrnum ervthrorhizon 
<400> 3 

aaqaattcat qqaaaatqqa aatqq 25 
<210> 4 
<211> 23 
<212> DNA 

<213> Lithosperrnum ervthrorhizon 
<400> 4 

ttqtcqacta acatattqqa aqa 23 
<210> 5 
<2U> 23 
<212> DNA 

<213> Camellia sinensis 
<400> 5 

aacccqqqat qqataqtacc acc 23 
<210> 6 
<211> 23 
<212> DNA 

<213> Camellia sinensis 
<400> 6 

ttaaqcttct aacaqataqq aaq 23 



[03] 



Lb PAL- 1 
LePAL-2 
camela 
f 1 





92,6X 










B3.8X 







(22) #11120 0 3-2 25 09 2 



[01] 



PCR5JS , 



HfiiEBlfi 




LePAL1itfi*,LePAL2fc^ffi*#Bfif» 



MHMM 

LePALI ; EfcoRV-SaJI 
LePAL2;EcoRI-$a»I 



ium mw$Mm 

LePAL1B;Smal-SalI 
Mimifi96 LePAL2fl;EcoRI-SalI 




MmaI331 
Nmol&l*' 



(23) ^2003-225092 



[02] 



PCR5JS , 




F 2 - A 4B024 AA03 BA07 BA71 CA04 0*06 

EA04 GA11 HA12 
4B064 AE03 AE29 AE43 AE45 AE48 
CA21 CB30 CD07 CD12 DA01 
DA11 



W 2003-225092 A5 2005.10.20 



[HMt B ] ¥6^17^10^ 20H (2005.10.20) 

[&H#-f] #||2003-225092(P2003-225O92A) 
[&HB] ¥E15^8^12B (2003.8.12) ■ 
[fflBPf-^l #02OO2-184469(P2OO2-184469) 

C 1 2 N 15/09 

C 1 2 P 13/04 

C 1 2 P 13/22 
[FI] 

C12N 15/00 ZNAA 

C 1 2 P 13/04 

C 1 2 P 13/22 



[&U S ] ¥^17^6^ 200 (2005.6.20) 
JKflilE 1 ] 

1 ] 

H«5tl ( 1 ) 



>7V*-7'J7-**f^ffl«*4it*#«fc1-*, TifijS; (2) 



V^o ) t^?tl4L-75^S<?)fiSo 
[11*8 2 ] 

Rn-Z-*«TEa (3) 
[ft 3] 
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